Synthesis

Preparation of the ligand
The organic ligand 1,3-(pyridazin-4-yl)benzene (L) was prepared in a high yield by an inverse electron demand Diels-Alder cycloaddition of 1,3-diethynylbenzene (Aldrich) and 1,2,4,5-tetrazine. The efficient large-scale preparation and purification of 1,2,4,5-tetrazine was descibed previously, in supplementary data for publications [S1, S2] . For other inverse electron demand cycloadditions of 1,2,4,5-tetrazine see [S3] .
Synthesis of 1,3-bis(pyridazin-4-yl)benzene.
A solution of 4.00 g (0.048 mol) 1,2,4,5-tetrazine and 2.50 g (0.020 mol) 1,3-diethynylbenzene in 40 ml of dry 1,4-dioxane was stirred at 90 ºC over a period of 25 h. The reaction proceeded smoothly and the evolution of dinitrogen gas ceased after first 15-16 h. The precipitate was filtered off, washed with 1,4-dioxane and diethyl ether and dried in air. The crude product was dissolved in boiling methanol, the solution was decolorized by 15-20 min reflux with charcoal, then it was filtered and evaporated to a ¼ of the initial volume under reduced pressure yielding 4.00 g (85%) of colorless crystalline product.
1 H NMR (400 MHz, dmso-d 6 ): 9.73 (s, 3H), 9.25 (s, 1H), 8.43 (s, 1H), 8.10 (dd, J = 5.3, 2.6 Hz, 2H), 8.01 (dd, J = 7.7, 2.4 Hz, 2H), 7.74 (dd, J = 7.9, 2.7 Hz, 1H) (See Figure S1 ).
Anal. for (L), C 14 H 10 N 4 . Calc. (%): C, 71.77; H, 4.30; N, 23.92. Found: C, 71.60; H, 4.23;  N, 24.06%. Figure S1 . 1 H NMR spectrum of 1,3-(pyridazin-4-yl)benzene (dmso-d 6 ).
Synthesis of coordination compounds
were prepared using a layering technique, by slow interdiffusion of the solutions containing the reaction components (methanolic solutions of inorganic salts were layered over chloroform or methanol-chloroform solutions of the ligand). Products of solvothermal synthesis (See Method II) were identical. For the mixed-anion systems, it was possible to obtain the cationic complexes ions accompanied by slow air-oxidation of Cu Figure S2 . IR spectra (KBr disks, 400-4000 cm -1 ; Pekin Elmer FTIR spectrometer) of 1a (marked in green) and 3 (marked in blue).
intermediate layer. Green-blue crystals of the complex grew on the walls of the tube as the solutions slowly interdiffused in a 6 d period (yield 80%, collected after 30 d of the diffusion).
The crystals are unstable in air giving powdery desolvated product.
Appendix: Syntheses of some inorganic salts
All procedures for preparations were performed using a polypropylene ware. Solutions of fluorosilic and fluorogermanic acids were prepared in a standard way, by dissolution of SiO 2 xH 2 O and GeO 2 in 20% aqueous HF (excess 5-10%). After addition of solid copper (II) acetate, CuSiF 6 6H 2 O and CuGeF 6 6H 2 O were isolated by slow crystallization in a desiccator over conc. H 2 SO 4 and solid NaOH (for removal of acetic acid and excess HF). The hydrate compositions of the compounds (0.1H 2 O) were assigned on a basis of trilonometry.
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Due to a slow solubility of crystalline SnO 2 and TiO 2 in dilute HF, for preparation of the product were washed with few methanol and finally dried over solid NaOH.
Crystal Structure Determination
The diffraction data were collected with graphite-monochromated Mo K radiation ( = 0.71073 Å). Measurements for 1, 1a-1d and 3 were performed at 173 K on a Bruker APEXII CCD area-detector diffractometer ( scans). The data were corrected for Lorentz-polarization effects and for the effects of absorption (multi-scans method). Crystallographic measurements for 2 were made at 213 K using a Stoe Image Plate Diffraction System,  oscillation scans, 0  190 o ,  = 0.9 o (numerical absorption correction using X-RED and X-SHAPE [S4] ). The structures were solved by direct methods and refined by full-matrix least-squares on F 2 using the SHELX-97 package [S5] . Graphical visualization of the structures was made using the program Diamond 2.1e [S6] . These structures are isomorphous to the previous example (1) and retain its main features.
For the refinement of these structures, we have used common approach including resolution of the disorder for the coordinated methanol ligands (which is similar to the one observed for 1).
The H-atoms of the complex cation were also assigned as stated above.
Similarly to the previous case of (1), it was impossible to resolve disorder for two other solvent molecules of methanol and therefore the corresponding electron density was modelled in the same way, using a Squeeze routine implemented in Platon [S7] .
Our special attention was connected with attribution of isomorphic substitution of Therefore, in the subsequent refinements, the positions of corresponding central atoms of two hexafluoroanions were treated as "mixed Si/Ge atom", under common constraints for the positional (EXYZ) and thermal parameters (EADP) of the mixed atom and with the partial contributions set as additional free variables.
For the case of (1a) depicted above, the refinement converged at (SiF 6 ) 0.93 (GeF 6 ) 0.07 for the "encapsulated anion" and (SiF 6 ) 0.67 (GeF 6 ) 0.33 for the "outer-sphere anion". In the case of (1b) (prepared from SiF 6 2-/GeF 6 2-= 1:2 mixture), the contributions from germanium were slightly higher for the "encapslated anion" position -(SiF 6 ) 0.89 (GeF 6 ) 0.11 , and appreciably higher for the At the same time, as for the Si/Ge series, the isomorphic substitution was relevant for indicates the presence of disorder (which effect is similar to librational effects) involving all these six bonds of the "mixed anion" ( Figure S3 ). Note that these pseudo-librational effects led to the generation of many Alerts in the checkcif files. Figure S3 . Structure of outer-sphere octahedral anion in 1d, whith thermal ellipsoids at 50% probability level. Note the directions of the maximum anisotropic displacement parameter of the bonded F atoms, which are nearly parallel to the Si/Sn-F bonds.
Refinement of
Non-hydrogen atoms for the coordination framework and for non-coordinated PF 6 -anions were refined anisotropically, the CH-hydrogens were added geometrically [U iso = 1.2U eq (C)], the OH-hydrogens of aqua ligands were located and then included in calculations with fixed bond
and with U iso = 1.5U eq (O).
Two unique solvate chloroform molecules reside in the crystal channels and are badly disordered over several (more than two) overlapping positions. It was not possible to found satisfactory disordering schemes and the consequent refinements led to poorly converged models (R1  0.11). This electron density was successfully modelled using a Squeeze routine implemented in Platon [S7] , giving reasonable parameters corresponding to 8 chloroform molecules per unit cell (in total, 521 e / unit cell).
For the [{SiF 6 }Cu 2 (L) 4 (CH 3 OH)(H 2 O)] 2+ portion of the structure, the refinement was standard. All the atoms were refined anisotropically, CH-hydrogen atoms were placed in The most appreciable problems during the structure refinement were connected with the solvent chloroform molecules. Unlike the previous case, it was possible to resolve disorder in the solvent regions. In total, there are 6 independent CHCl 3 molecules, one of which lies across a centre of inversion (referenced by C61 carbon atom) and thus it is equally disordered by symmetry. Two other CHCl 3 molecules (C62 and C63) are unequally disordered over two
overlapping positions and refinement of thermal parametres in both the cases led to the partial contribution factors 0.60 and 0.40 ( Figure S4 ). It was possible to resolve the disorders without restrains in geometry parameters and to refine all solvent atoms anisotropically. To improve the stability of the model, the only constraint applied was uniform displacement parameters assigned to C62A and C62B carbon atoms. The hydrogen atoms were added geometrically and considering partial contributions of the disorder components. Figure S4 . The refined disordering models for chloroform molecules in the structure of (3).
Thermal elleipsoids are at 30% probability. Symmetry code: (i) 1-x, -y, 1-z.
Additional information on crystal structures
All the compounds 1, 1a-1d are isomorphous (Tetragonal, I4/m, Z = 4; Table S1 ). In every case, Cu1 atom lies on a mirror plane; the Si1 and Si2 atoms in 1 (or "Si1/Ge1" and "Si2/Ge2" mixed atoms in 1a, 1b; Si1 and "Si2/Sn2" mixed atom in 1c, 1d) are at sites with crystallographicallyimposed 2/m and 4-fold symmetry, respectively. a Pyridazine CH-donors are marked in bold.
CHF hydrogen bonding of the encapsulated SiF 6 2-anion in (1) is slightly different from the one observed for (2) and (3) (Table S2) . It is worth noting that all these bonds utilize CH of pyridazine rings, as the most polarized and acidic.
Bonding of the outer SiF 6 2-anions are comparable in strength with the bonding of the encapsulated anions, these bonds are also relatively directional. In this view, behaviour of outer SiF 6 2-anions is different from those of PF 6 -anions in (2), which form set of much weaker and bifurcate bonds.
The structure comprises complex cations [{SiF 6 }Cu 2 (L) 4 (H 2 O) 2 ] 2+ , which are situated across an inversion centre (with the Si1 atom lying on an inversion centre), and non-coordinated PF 6 -anions ( Figure S8 ).
.
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showing the atom labeling scheme. Thermal ellipsoids are drawn at 35% probability level and CH-hydrogen atoms omitted for clarity.
Symmetry code: (i) -x, 1-y, -z.
This journal is © The Royal Society of Chemistry 2013 Figure S9 . The OHN hydrogen bonded chains in the structure of (2), with outer PF 6 -anions located between the chains (a) and the mode of the double intermoiety interactions.
(See Table S3 for the details of symmetry operations involved in the hydrogen bonds shown in Non-coordinated PF 6 -anions reside in small channels and interact with the framework by means of CHF bonding (CF = 3.190(4)-3.511(4) Å). These bonds, however, are longer and less directional than the ones adopted by the encapsulated fluorosilicates (Table S3) and some of such bonds are bifurcate. (3) showing the atom labeling scheme. Thermal ellipsoids are drawn at 35% probability level and CH-hydrogen atoms omitted for clarity.
Computational details
All calculations were carried out using the Turbomole package version 6.4 [S8] using the BP86-D3/def2-TZVPD level of theory, which includes the latest available correction for dispersion [S9] . All geometries (hosts, guests and complexes) have been fully optimized without symmetry constrains. The interaction energies have been corrected for the Basis Set Superposition Error by using the Boys and Bernardi [S10] counterpoise method. 
